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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain food or drink having action preventing cataract or action 
suppressing progress of the cataract, excellent in safety and useful for medicines, etc., by 
adding astaxanthin (ester). 

SOLUTION: This food or drink is obtained by adding astaxanthin, e.g. obtained by subjecting a 
natural product such as krill to extraction treatment and/or its ester permissible as a edible 
use. Furthermore, it is preferable to produce a medicine for preventing cataract or suppressing 
the progress of the cataract by using the astaxanthin and/or its pharmaceutically permissible 
ester and daily dose of astaxanthin (ester) is preferably 1-20 mg/adult. 
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(74)f-^aA ^Sl± tt* (^5^) 



(54) t^BJCDigi^] TX^^-9->5">^Wt>Cft<^ 



(57) mm: 



(2) 



1 



5 ttttj T * s m-^m 2 $m<D^-k<^a 

[11*^4] 7X^^1t>^>S^'/Xtt-f-(DAfflt; 10 
ofm^ij ^ @ W t -r S :ftD°Dffl (D^ln^Jo 

a [*I Pf ^ ^ K X « ^ © ii £ W f&J T ^ 36 CD E ^ o°D o 

>S.OJ/'X«^-cDftffl t;:W§$n^xx^;KD<^ffl, 

cD^fflWt::lf^^n^xx^;K73^fflo 
[0 0 0 1] 

5=- >s^//x«^(75xx7";^^W5e()^^o^^■ t -ra a i^p« ^ 

CO 0 0 2] 

$><o. mAiz^<^'&r^. mrzmmmizm^i^T^m 
jifrttcDj^at LTfc^obn^c MmtTtm, 
mmummx'^r). ^^(Dm^-Mizmm^izmm^it-c 

j:-:)Tmtimmf}^^c. mm&^^zu^B^izm^. z.(d^ 
^iz&iHwunmm fj: mmi: ^ h 
fcm <b mz tx-oTii^ -f. -m^mvT l s 
^mm^^-\zii^x7t(Dmmu^m\zmt^i^\tm£(D 

t^^m. uf]f)mm\z^T\.tcm^\z\i. m^m^mz 4o 

fliiJ t:: J; ^ * cD<S^;^)Sg^ < M * nr 

[0 0 0 3] ifi^, ai^i»cDf63gpc*xXA^«?5g-rs 



10-276721 

2 

3 - X ^^miM L . 7K 'v^fr b^c:T7;i'F-X 
rH/^T^ (Kinoshita, J.H. : JAMA, 246.257 {1981)) o 

i^w^nxv^-s i^m voi.26. no. 27. P629 (19 

89)) = 

[0 0 0 4] SfeMonniere«, ■i7->U>Xi? U U 

U> AGE (Advanced Glycosylation End Products) 

V^"^ (Monnier, V. M. and Cerami. A.: Science, 211, 4 
91 (1981))o 

[0 0 0 5] :s <b\z7K^Bi¥\t^it^i^'b\zmt^-r-:^'mm 
\^mm&diz^tmmiz^ i^n^<^mtjim.^x&^^t 

W], : BiS#te, 99, 1303 (1995)) 

(D-:^. ¥S e. J; § mm-^^ a i*ip* x 

X-iS'-t^^cCOff/ctVi^t^fS'g (spg^^, Mi®^ 

E. : Sbrz<bhi^mn. i. 97 (i984) v 

CO 0 0 6] 

CO 0 0 7] ^mM<DBWsmt. Bp^m^M^ifoizi- 

[0 0 0 8] 

^wstjT-s^tt^wi^. f^-D^^mzmtiTzit^m^m. 
^mmi^fz^^^. 7x^'=^-y->5">*5J:W<^xxx>'i' 

a^PScDjfPfiiiJUWJilT'^'S^i&^ttib, *fgBJS: 

[0 0 0 9] bfc75^^T*!^Bjti. 77.^^^y^y^ 
i/;/x«-€-cdxx7";L'$»lt^^, Bi^i^S:'?^R5T 
-5)i^fflx«ai^iwc^jtfT£W$tj-r?)fi^ffl ^mr^bfk-^m 

XX x;i/ i -r -5 a i*iP« ^i^Kx (^iif^ ^ 

Jn»J<hLxT (M;^tt'i|#B8Ba57-206342, I^M 0360-54647 
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[0 0 10] *^H^(7)t)^:fe#iS.D^"E^p"p(Z)^?i)J5£^3'T$. 
X^SE^n°o:^^#:|*l CliS IQ ^ tlfc t ^ T X iJ' ^-y- > 

B}S?5fi$)feO0. 5~5 Omg. «^*L<H1~2 Omg 

[0 0 111 ^mmom^m^'c&^TT.^^^y^y 

RlS/XU^COJiT^y'Mt. ^mmcDf^m^ZSW [Kuhn 
Angew. Chem., 51, 465 (1938) X«Ber. , 71. 1879 

(1938)], BSIff [Kuhnb, Ber. , 72, 1879 (1939)], ^i 
mM'P^m^o^^fr [Seyboldb, Nature. 184. 1714 
(1959)], (DMi\-m<D}k iUditSMm, Carotenoids Che 
mistry and Biology. Plenum Press, 59 H, 1989) . 
3P [Mikib, Comp. Biochem. Physiol.. 71B. 7 (198 
2)], :t->^3 ^^:t4^7S [Yamaguchib, Bull. Japan. 2 
Soc. Sci. Fish., 49, 1411 (1983), h =i 

X [Renstroem 6, Phytochemistry, 20, 2561 (198 
1)]> ^-^mmyry-fT [Andrewesb, Phytochemistr 
y, 15. 1003 (1976)], *S#-14iNB@Agrobacterium auran 
tiacum [Yokoyama t> , Biosci, Biotech. Biochem., 5 
8, 1842 (1994)] /j;^' J; OfSJ^^tlTt.^^ feOT, ^(D 
it^mi^itm^^n [Andrewes^, Acta Chem. Scand. , 

B28. 730 (1974)], ^fc^^'&fiK^tSSS: LT^^ § t - 
>5i!}^>b [ffidmerb, Helv.Chem. Acta. 64. 2405 (1981) 
43J;miayer6, Helv. Chea Acta, 64, 2405 (198 : 
1)] , 'fb^^/So^DtUTfeA^ra^^T-fe^o 

[0 0 12] Lt^^^-^T. -^(Dmft^'mzumzmmti 
\z\t.^^mmy 7 y 7 . mm^-^v^ytiT^. 

:ttt3ttix4^xro4^^.-i:$)oTt)S<, ^fc^KDtfttiJx^ 

[0 0 13] ##<7D^cfe, UJlTfc#fi^S^T:7^ 7 
(Phaffia rhodozyma) ^M^>^£tSH!J-etg«b, ^©tg 
«t)75^b]4ajx^7.^#S;^?i, a£l/:t3 77.^'^lJ->5" 
>x^i^©x7-7";^^MMT^:&?^^^]*■r^o 

[0014] yy (Phaf f ia rhodozym 

a) ^^fflv^T, T7>^'^-y->5">S.Df^oxx7";l/^M 



7x 3^ >s.^//x«■^roxxxJ^?:#«■r 
x^-7., »sx4^x, 75 ym^,. 7>^x':7 

[0 0 15] ig«(-fefcoTtl, itig*m«$fTt)1^, 

MR. pas^ns*^ ^<0^^, »^^#T-ei5x; 

~3 0r, 3-7 B(7)i§«T=i;<, ^itmil!l©»l3; P 
H4. 0 — 9. 5lZ^-Z)(D-f)^.^^K 
) [0 0 16] mi^ff^\z7:^^^-^> 

5^>2^?>vx«^cDxxx;i^A^*m, ««^n^o bfe 
^^-y- >^ >S.tJ^/ xii-?- CO X X X ;u«0'ft:i* 

b<ttx^ y-;i.X«7-feh>^fflV^^ca^fflffiT* 

0 mmm\rM'^^^mmz^VT3^5mmi)m^h 

&^tJ'jtt:KCOffltfitHx4^X7i5#bn§o JtiffltiiX^XtC 

$ n-5 7 X ^-y- >^ >R^J^/ ^ti"^ ^ ^^^^ 
m^^^^mm(Dm^mz^^xmW)-r^*^. ii#i~i 

[0 0 17] $bH^comtttBX^X:6^b^=^^-y->7ii: 

— , -^UTtf-ir;!/, v7/7'De;u, 7;usy-;^ct'^ffl<* 

(Diftt ^m9J} \zmmx ^ * ©-e*n«5ii:f 'Jffl ^t^T- 
/i3i)^^:^<, i/^^^:t>HP-2 0, ax^-> 
;l/C18-AR, 37,^->JU5 CN- 2 OOa^'&J^-ta- 
^ff^bU^fetDibT^^fS-i:*^'^*^" 
[0 0 18] Sfc77.^+1t>5^>&l^VX«^(7)XX 

50 5-;w^^*-r^^^75}fitti!^^»^:*?*'tbT, 



5 

BS6 0 -4 5 5 8^^^|gt3«, ^^^i^^tclt^ 

:^^^^>^><Dmm.-J3m-fiK s^^t ^nge i - 2 8 i 

T § C t ilt <h -r § gfefe ^ 7 X + +)- > 5^ > "^SS^ 
ysmm^^s^tl. $b(3, lijT^i^iJt: : :tp°otBi^ vol.2 
7 No. 3 (ii#409^) P38-40 (\m)\Z\t. 

ffi!^ ^ m !^ O t/i T « 5' 

u^h^^y^- (HPLC) ^noz.t\zX^-c. 7 
x5'+■y■>5^>-:^xx^;^. ^jx.7.7-)v&xsmM(07 

- 1 5 5 7 3 HPLC^ff e>^ch{^J;^ 

h>-&««^0. 1~2 0 H>/n-^^-tC><^ 

[0 0 19] 7X:$'^tt->5^>(DX;:^7=-;l-«, -^m^^ 

^<75:^^fpflgftljjt©xX5^;U;5«ptf f>n, ^n-^Ti^TT^ 

[0 0 2 0 ] *»BJ©*5a^^^:ftp°oX«|g|^p^<i: L.T 
fiJfflT^^^. ±te(Z)attti:ix + X&-5l^«*f«^p°BC73U^ 

7X ^ +-y- >i5 d; CX^rox;^ 7";K^14 t>i ?S -C $) 



(4) it#F^¥ 1 0 - 2 7 6 7 2 1 

6 

[0 0 2 1 ] 

/5St:^-e$) ?> 7y^ ^57 ^t)- >^ >Rt//x«-?-rox7.7";i/« 

W (I /j)c ^ nfc (Z) T ^ ^ t) S * © O T J; 
T*-5o 7X^+-9->5">afe'5^^«fi«ttix+Xttx^ 

6^^^, L-7xa;^t•>iK (afes^^«^cDxxx;^* 
rz\tm.) . ;yAM (lajAtt'p-;^^ Kt'->:^*A, 7^ 
}i71lA^rM-^^^ym) , $b(::t':$'5 >P (^J;^ 
ttXx<Ui^>, jv^y^ ^;i/-fe5^>. *7-4^>> 5^7 

V43;^<D?g^!^) ^fc?feffiei5f'«77,^'+-t^>^ 

>^-5v^tt^<Dxx7^;K mmttix.^:^^ Sfctt^ojg 
20 xx7";w. v;i't'^>iBteKxxx;u. i/3»fii)i*^x 

[0 0 2 2] ^tz. *5!BJ(D|5^ibT. ®^JS.t/t»* 

30 =^-y->5^>mb¥-&^p°p-efe?5^i|^s*(757x5'+-y-> 
5^ > fe ^ V i tt-^ ©X X x;i/xaffitt m x+ X -e t).cfc < , 

ff^) =yyfS.E(D7^ J'm. -fe;l/P-X^A^"^tf btl^o 

^tzMmnh\^x^m\mM^ x-77'j>^v 

PU F>#A^««J^T$5o m«^JtLT«x>:^>, « 

40 -^mw^^ 

[0 0 2 3 ] *fgBJcOE^B°p4^f'^SnS7X^^-y-> 
5^>RD^/Xli-?-cDX7.7">/U 77. 
iS'=^--9->5"><i:LT^A(::*i-bTl BS^cD, 0 . 
5 ing~ 5 0 mg, U < 1 mg~ 2 0 mgCOBRffl ftTrM □ 

BJb*^f *5<. 2ls:fiBJ<^*5afie^3-«, ai*lP*(D^^X« 

50 wt^mm.^^ jw-'^^y^^mui^'^ 



(5) 
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[0 0 2 4] ^rz:^mMo:>m-k^<DmBti'r\t. 
;tf'J>, /N'i57-. /^'rJ'-v-x, g^-X (:^?^.^;^, 

p°D. V-X. X-y. l*lSo°p> «^p°D, d^->7°a->. 

mmf-m i^i^^i^m) > (:/u>, -tfu-, 

;k 5^33lx-h. — r>*'A. ^XhU-^) ^ 10 

[0 0 2 5] :$i%m(D^±mt. yT.^^^y'^yW 

0. 0 0 1 ~1 05IS:^WSUV^^^'#}CPg^$n§*)C75T 

^■tJ->^>tbTO. 5~5 Omg, »SL<K1~2 0 
mg7!)W^LV^*5\ ^(Z)J;^;^£»tt, ^^^Ti^'iiSSWT 30 

[0 0 2 6] *fgBJ(7)fi»:At)&*«*iliAp°Dafe5^^tt^ 

T« T 5 y ^~ ^ > X CD i nfc^ttffl coia v^fLM e K < 

^) , «ft7c5i, \i^^>m. %<m. m 

mmmi^^ntc^^MW)^. ^mimmm-ki^^M 40 
FU>^7^j. :^Jy=-t;^^J, MK^^^J^w 

^i^mm. 7^jn. 

[0 0 2 7] :*:fl^<D*««i!)*ffi$>^V^«liHgtt:6:D°n 



^^ip 1 0 - 2 7 6 7 2 1 
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[0 0 2 8] 

[0 0 2 9] 

[##^J 1 ] 

^ftP^77:7-i'7 (Phaffia rhndozv ""^ (n^mzX. 
^7X<^^»>^V7^7^-?-(7^XX?-;l^ffifflJ ^X±A^ 

it 

^^x^-xo. 3%, 4^U'^:/h>0. 5%S.u^^^^'='-^l• 
0 % *^ b § m^'^jm^ □ 7 ^ X =3 1:: 1 oomi 5 

Lfc, ^rLtl*feP*X7:7-< 7 (Phaffia rhodozym 
a) i^-^*(ATCC-24201tt) (DM^^igStl ^-^Q^^^^ 

ffiu, 25'CT729#r.iam^fite)§&^ffl<'^"^*s*'-^-» 

;^;:UT»Sx=^xo. 3%, 3}?'j^-:/h>0.5%&fJ^i^-'^^ 
-X 1. 0%*^ b)^j;^fgft:^figJgil!l251 ^501(7)v^ - :7 7 

->c>^-i:An, 120r, 2053-ra^-bi7^-^''^"*'' 
!^««bfcc ;ini-±l2<DStItg*i«500ml^SaL., 25 
•CT^rp^, 121/ininiim*im««I-^- 
l'l%5J-<D^JU=i-X^iiinb, $ ^,C48Ii#Fp1iS«S:^T 

-otz. '^^^ntzmmm^m'L^^mv. s»»-e*^600g© 

msi^it^, 5ig«(Z)7-th>^inA. jg^iS^as^ff 
v^-:port3(±iUfc„ Jij©fel::TM^^S'ib, 500ffilcD7 

b, 30'CTMffi«^t-S:i<hl- j:'9 7X^=^+^>5^>S 
D!:-^CDXX-7;KZ)ai4tBX^X $r#/to 

[0 0 3 0 ] ^attffix^px^. 'P^(D'j^nu^^y 
i^^rmmvx^m.^cDm'&^mm'j^^^^^'^-'- ^^^^ 

;i <7);iic^^±:t» ^ T^X i7 t±M5CN-20 tr^ ftii 
fg^*:/7n-7h^^7^-tc«-b, -x:^-y->/i>^aD^ 

0:20:0. 5:0. 5) ^5^1ib+B <h bTffll/^T7Xi5'=^-tJ->5^> 
*«illWtfi'l§tbfco Jt5l^«7 7:7^7fti^!l?»^lg*^- 

[0 0 3 1 ] 

[mmm i ] 

bnrv^^o ^(ZJ^^Jl/^fiJfflbT, 7Xi5'^-t}->5^> 

[0 0 3 2] m^mM^j^^rm^^'^ 

mmmmtB^^ U7 <.m 7!)^b,^Abfc:Wistar?S^-v 



9 

(Smg/ioog^^S) ^mi&m^^L. 2mmmizskmm=^ 

Ste b T jfeiUfi ;^t200iiig/d ] ^± ^ -5 t ^5SiS- L. fco 

(STZ) g^B^oiiiu, mmvrzmm\t2mBi}^ 
It;. RH5o±5%. i2iifrBicDfljm-y-'rii7;i/T'*>)4^^ 

to 0 3 3] ^ilE^MBi?. 
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* [0 0 3 4] 3->X:$'-?-«B*i7 l/T (tt) ^^6. 

5<y^X«^UX>5';i/^« (^) cfcOliAbfco * 
/t, zi->;r-1';U«X— tl-W (1*) =tO. Astax-1700i3 
J; 7 X + -y- > 5" > S D^' -5- « X X 7" ; 1/ Sr 1^ i ^ + T 

[0 0 3 5] 

mi] 



M (g) 











4 5 0 


4 5 0 




2 0 0 


2 0 0 




2 0 0 


2 0 0 




5 0 


5 0 




4 0 


4 0 




1 0 


1 0 




4 8 


4 8 


Astax-1700** 




2 




2 






10 0 0 


10 0 0 


* Harper' s mixture 


[Harper, 1951] (t*^5 


>e:7U-) 



[0 0 3 6] &mM<Dm.m >«n-5=fc©^9 1 u, #fflfffl^i;:£*©iis&ffi^L;rc„ # 

iytizniotirz^ mf)m^<mm-C'Bm(DUi^'h(D^o. [o o a ?] 







n 


> h a- 










m 


LRLRLRLRLRLELBLR 


LRLRLELRLBLRLRLR 


4 


00 00 


00 


00 


00 


00 


00 


00 


00 00 00 00 tJO 00 


00 00 


5 


2 100 


00 


00 


0 a 


0 0 


00 


00 


00 00 OO 00 00 00 


00 00 


6 


4 4 0 0 


00 


00 


00 


0 0 


00 


00 


00 00 00 00 00 00 


00 00 


7 


77 01 


0 1 


00 


00 


00 


GO 


00 


02 00 00 00 PO 00 


00 00 


S 


78 13 


0 1 


2 1 


1 1 


0 1 


00 


00 


36 20 00 OO DO 00 


00 00 


9 


79 15 


1 1 


2 1 


2 1 


0 1 


0 1 


00 


39 30 10 00 DO 00 


00 00 


10 


99 16 


32 


4 1 


34 


0 1 


23 


00 


89 62 11 0 1 DO 00 


00 00 


11 


39 18 


45 


6 1 


78 


0 1 


24 


00 


9974 12 13 10 GO 


00 00 


12 


99 38 


66 


7 1 


7 8 


01 


3 5 


00 


99 75 12 33 10 00 


00 00 


13 


99 58 


e 6 


7 1 


7 8 


0 1 


46 


00 


9977 12 44 20 01 


00 00 


U 


99 78 


7 7 


S 1 


7 8 


0 1 


88 


00 


99 88 46 77 S5 02 


00 00 


15 


99 88 


8 8 


9 1 


7 8 


1 1 


8 9 


01 


99 88 Se 78 66 03 


00 00 




99 88 


9 9 


9 1 


78 


1 1 


89 


24 


99 88 56 88 66 06 


1 0 00 




39 99 


99 


9 1 


7 8 


5 1 


89 


49 


99 88 66 88 67 29 


2 1 00 
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L=&BS, R-^@ 

77.^^-^y^y\t. iwmzmppmmu 

[0 0 3 S] «2}-^bn^t^30, 77.9^^y^> 
CO 0 3 9] 

m^m 2 ] 

^ifc®t5fe^i■y■;^^:^•7 • y-^y ^ L.')^K (Salmonella 
typhimurium) TA1021*T. *^«-:^^:tv-r >'>-^T 

Jl'xt HMi?ro7 ')-y'Jti)l^^l^-t^'^^W-.\znV 

-r-»c (MMC) Sffiv^fco ^fz. mmim^\^x\-^'y ^ 

5";UX;P3}n4^->F (DMSO) ^ffll/^fco i4*4^:LT«7X^' 

fc=b»(Z)2aistbfco -^n^"ncDKmi77.^^-9-> : 
[0 0 4 0] s-f, 77.^^^y^>(D\mmm^mm 

/jNKilWt'^^ab (r7.^+t)->^>#$fi<75|5£i^«100 

^n^^«50ul) , 77s^^-^y^yw%^^j.^<D 
umz\^}AMc^mmmm. ^ix\/y°v-v\zu^o^^ 
\z^QtJLm?Ltzo 'A^^x'^n^ti\z^) ymmmm (pht. 
4) ^^0. sinK m^mvfzmmmm^Q. \\&mx.tzo cm 

b Sigch 37^T-20:«'PBl{i<t bfj; 

4 1; /j: 1/ i J; ^ t ^g'&m, - X »55 t&ite -a 

V±.\Z^jimz. in&37t:T-2SFa1^ 

i;fe:3D--» (0 3) ^icxfco 

[0 0 4 2] 
[M^J^^J 1 ] 

(afi%) 

10.0 
30.0 
2.0 

2.0 
1.0 



1.0 



^)]^-iL^y 

7K 53. 9 

a-tiT. h k'- >:tf A ^^«5-ttfc7K^65"Cl-ia^ bT 
b tSA^ ^ t L - 7 X a 1* >M t ^ Jl'-fe 5" > 

ms*^-^:^-r■9-*-^Jib, i^®'ftuiot:*-e?^aibT 
±mi^(D%i\:.^mM^mzo z(D%it'^mi^-^^ 10 

fefcO*^ 1~2 OmltJcfflT^o 
[0 0 4 3] 

mm 2 ] 

m^m (»»%) 

7Xi5'+it>g^> 20.0 

T^-iJ'^^ffl 20.0 
d7X>m^:y;^'J-fe'J h* 2.0 

L-7xr];i/k>m 2.0 

^ 1. 0 

'\7^U>?> 1.0 

o-;t»X hh'— >:tfA 0.05 

tK 54. 95 

b i L - 7 X =J t' >^ t ^ X ^ 'J V > 

-&b. ^s?)65'CT?i-gr, mmvxio\.^rzmm^^M^> 
^&rz<omi-2 ommffl-rso 

[0 0 4 4] 
) [K^l^J 3 ] 

9m 



% fir 



5 



[0 0 4 5] 
[Ki^J0iJ4] 



77.^^-ti-y^y 

L-7X=i;Hf >M 



^ m 

[0 0 4 6] 

mmm 5 ] 
:^y-t;i/^i 

-t'^5^> 7 0. 

^*>J-tU> 2 2. 



mm) 

45 
40 
15 
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* mm 
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